The nucleotide sequence of a cDNA coding for the human acylamino acid-releasing enzyme (AARE, also known as acylpeptide hydrolase) [EC 3.4.19.1] subunit has been determined. The amino acid sequence of human AARE subunit deduced from its cDNA nucleotide sequence showed a high degree of identity (91.5%) with both the corresponding proteins from the pig and the rat. The AARE cDNA shows 99.2% identity with a 3.3 kb cDNA transcribed from a locus (DNF15S2) on the short arm of human chromosome 3, whose deletion is associated with small cell lung cancer, taking into consideration that the sequence of the 3.3-kb cDNA previously reported was caused by misreading.
Amino-terminal acetylation is one of the most common modifications of proteins and peptides, and in mammalian cells 60-80% of the intracellular proteins are reported to be acetylated. 1 However, physiological significance of TV a -acetylation is still unclear. It has been suggested that this modification plays a role in the stability of proteins and/or in the regulation of activity of some bioactive peptides through their amino termini. 2 In living cells, removal of TV-terminal acetyl groups from peptides has been proposed to be catalyzed by two hydrolases acting cooperatively; one is AARE and the other is aminoacylase. AARE hydrolyzes TV-terminal acetylated peptides into peptides having free TV-termini and TV-acetylamino acids, and then the TV-acetylamino acids are further hydrolyzed by aminoacylase. In the course of studying the deacetylation system, we determined the nucleotide sequence of cDNAs coding for human liver AARE (Fig. 1) . The coded protein consists of 732 amino acids with a molecular mass of 81,288.4, and shows 91.5% identity with both the corresponding proteins from the pig 3 and the rat, 4 as shown in Fig. 2 surrounding the residues are highly conserved among the three AAREs from the mammalian species. The nucleotide sequence of the human AARE determined in this study also shows high sequence similarity to a 3.3 kb cDNA transcribed from a locus (DNF15S2) on the short arm of human chromosome 3, whose deletion is associated with small cell lung cancer. 5 The amino acid sequence encoded by the 3.3-kb cDNA is shorter at both the TV-and C-termini than AARE. However, after the insertion of 46 gaps and deletion of one base, the 3' terminal region of the 3.3-kb cDNA showed 99.2% identity with the region from nucleotides (nt) 25 to 2374 in the AARE cDNA (Fig. 3) . To investigate whether the cDNAs are transcribed from different genes, polymerase chain reactions (PCR) were carried out with two sets of primers. One set was specific to the human AARE 3 One positive clone, designated AHA3 (a 1.8-kb insert), was isolated and sequenced by the dideoxy chain termination method. 8 This clone did not cover the entire region encoding AARE. A second AgtlO cDNA library was constructed by the primer extension method using a synthetic oligonucleotide complementary to the sequence at positions 714-733 of AHA3> a n d screened with an Ncol-EcoA7lll fragment of porcine liver AARE cDNA clone AAARE521. 3 Seventeen positive clones were isolated and an insert taken from one of these clones, designated AHA425, was sequenced. The 5' end of the cDNA insert in AHA3 and the 3' end of the cDNA insert in AJJA425 are shown by arrows with A3 and A425, respectively. A putative polyadenylation signal is underlined. Comparison of deduced amino acid sequence of human liver AARE with the corresponding porcine and rat enzymes. Sequences were from: H, human AARE (this paper); P, porcine AARE; 3 R, rat AARE. 4 The amino acids that were identical to those of the human AARE are presented as dashes. Active site residues, Ser 587 , Asp 875 and His 707 , identified in porcine enzyme (unpublished data) are marked by arrowheads. reaction mixtures were analyzed by 5% polyacrylamide gel electrophoresis. It was revealed that a DNA band of about 90 bp, which is the expected size from the AARE cDNA sequence, was detected with primers specific to the human AARE cDNA whereas no amplified product was observed with primers specific to the 3.3-kb cDNA (data not shown). This result suggests that the difference between the sequences of the AARE and the 3.3-kb cDNA is caused by misreading of the 3.3-kb cDNA sequence.
Interestingly, the gene encoding aminoacylase 1 is also mapped to the same region (3p21) and is deleted in the carcinoma cell. 6 No significant sequence similarity was found between the AARE and human aminoacylase I 7 in either nucleotide or amino acid sequence. However, an important relationship of the enzymes are shown that hydrolysis of JV-acetylamino acids, product of AAREcatalyzed reaction, by aminoacylase maintains the Nterminal deacetylation system at maximum efficiency. 8 These facts suggest that their genes are located close to each other and that the enzymes are working on Nterminal processing in cooperation. It has been proposed that the absence of "the iV-terminal deacetylation system" may be related to the cell malignant transformation through miss-processing of some bioactive peptides. 9 It is expected that the type of bioactive substrates regulated by this system will be studied with the use of the genetic engineering techniques to elucidate the physiological roles of this enzyme.
